Methods of Blocking Stains on a Substrate to be Painted, and 
Composites Suitable tor use in Such Methods 



FIELD OF THE INVENTION 

The invention relates to the field of stain blocking; and more specifically, to 
methods of blocking stains on substrates to be painted. The invenfion 
further relates to stain blocking composites suitable for use according to the 
inventive methods. 

BACKGROUND OF THE INVENTION 

Attempts to cover stains and blemishes on architectural substrates to be 
painted have traditionally been performed using liquid paints or primers that 
are either solvent- or water-based. The use of liquid stain-blockmg 
coatings, in general, has several disadvantages, some of wh,ch are 
disadvantages common to all liquid coating products, others of which are 
disadvantages specific to the use of these products to block the wide 
variety of stains that are known to occur. 

Disadvantages that are common to most liquid coating products include the 
presence of volatile organic compounds (VOCs). the odor, the need for 
subsequent cleanup, and the drying time that is necessanr prior io applying 
subsequent liquid coating layers. Disadvantages that are specific to the 
use of liquid coating products as stain blocking agents include those 
resulting from the interaction of the liquid coating with the stain while the 
coating is wet. as well as those arising from the interaction of the dried 
coating with the stain after the coating has dried, such as those that are 
known to occur when further liquid coating layers are applred. 



A wide variety of stains are Known to occur on substrates to be parted, 
making it difficult «o select the proper tiquid stain-blocking coabn* Indeed, 
a liquid coating that is satisfactory to block all the various types of stems 
normally encountered has ye. fo be developed, due in par. to .he varymg 
physicochemical properties of the various stains. 

Typical stains for which stain blocking paints are used include inks 
crayons, lipstick, grease pencils, smoke residue, tannins, and the B» 
Tbese stains may be found on resident*, or commercial walls as graven 
wooden substrates, wood-composi.e substrates, concrete «*~ «~ 
substrates (such as wall board coverings, and other such 
are normally painted with liquid coa.ings. The stains may res.de en er on 
the surface of the substrate i.se,f. or near me surface of .he substrate, or on 
Te surface o, a pain, layer previously applied .o .be substrate, or we,, below 
me surface of the substrate. These stains may have components such as 
dyes conjugated organic compounds, aromatic color bodies, and the ,ke 
and may be so,ub,e ,n organic liquids. in water, or in both. Wood contam.ng 
knots can be a source of stains also. 

water-based paints, including the so-oalled stain-blocking paints, readily 
dissolve water-soluble stains, and a,,ow them to m,gra.e fo .he surtax so 
that they are s.i,l visible, often even after numerous applicabons. Water- 
soluble inks are particularly difficult to block with water-borne pamt, 
because the ink dye is freely soluble in the water (continuous ™*" m > °' 
the paint. Even when dry. subsequently applied liquid coabng layers agarn 
.dissolve these water-soluble stains, leading .o the stain being present and 
visible even after several water-based pain, applicabons. 



Zbout 375 micrometers [about 1 te about 15 mils, thicRness) «y p, a 
lours ve^ rapidV. certainly within minutes, from the stem source to tbe top 

0 e aZeo Im Steins or stein coior bodies may tbus travel tbroug an 

of the applied paint or primer (water and/or an o^an,c solvent). 

Wood containing Knots can be especiaiiy troubiesome. Coating sucb^od 

1 a pain, containing a soiven, for tbe darK Knofs coior bod.es can cause 
L Jored cbemicais te migrate te tbe newiy formed parnf «*^V 

a fasbion simiiar ,o ,ba. of other iipopbiiic steins. Knots ,n wood can cause 
L Iden substrate ,o be dimcul, to pain, te bide ,be Kno, and ^1 
les. ,, is men dimcul, ,o gain a unKorm appearance, even w„b mulbple 
Tate o, pain,, since ,be coior bodies from the Knot will conbnue te be 
^tiled and transported ,o tee neshly painted surface due te ,be 
solubility o, tee color bodies in the paint's continuous phase. 

,n order to limit tee porosity associated wi,h stein migration in a dried latex 
It porous iatex primerfilms are commonly fomtuiated by adding 
I; laLcing so,ven,te,he liguid painte, resuUIng in a better coalesced 
f„ m bu, one having a higher VOCcontent, Or if lower Tgo lower 

tem pera,ure with minima, amounts o, solvent. the resulbng Alms may be 
aX and prone ,o dirt picKup. ThicKer coa«ngs which may slow stem 
transmission may have undesirable characterise such as or 
performance oh vertical applications (poor sag res,s,ance). Selecbng 



stain-blocking composition wi,hou. regard to the effects that result from the 
drying of the composition would clearly be an advantage. 

Typically, when a liguid stain blocking primer pain, is applied * , a substrate 
lined with a soluble colored material, the stain is solub,l*ed and 

very rapidly through the drying paint film, often within second. 
Thus Crimed pain, is no. blocking the stain, since i, is transmitte rapidly 
Trough , he we, Ling. If the primer coating, when dry, does not h,de he 

the stain within the coating beneath the coating surface, , can a, best 
considered a stein-trapping formulation, and not a stein-blockmg 
Clon in such cases, tee colorwill still be visible on tee dry prime 
"IT I tee primer coattng is an excellent s,ain .rapper, it will inb,b the 

bu« oLperhapss.il, leaving .he stein visible. Nonetheless, ^me of 
better stein trapping latex primer paints on tee marxe, today do not 
completely trap water-soluble steins. 

„ would cleariy be an advantage ,o obtain a stein-blocking effect witeou, tee 
Iwo^s asLated wite liguid pain, or primer stein-biocking coabngs. „ 
would be especially advantageous were I, possible «o block steins 
"a dls of tee hydrophilic or lipophilic natere o„he stein, 

Id waif — - ** ^ °' *«™ ^ 

aTp^ng one or more additional liguid coating layers. Proving a relabvely 
: „o„-porous coattng that is less susceptible to bleed-through when 

seguen, liguid coating layers are applied would be a further advantage. 



BRIEF SUMMARY OF THE INVENTION 

The claimed invention relates to methods of blocking stains on substrates to 
he painted with one or more liquid coating layers, and to stain-b, o.n 3 
composes that are useful according to the claimed 
embodiment, the inventive method inOludes the steps of con.act.ng a 
lined portion o, a substrate with a dry film layer; applying pressure to the 
TX aver «o cause the dryflm .ayer to adhere to the stained porf.no, 
he subsfra.e and .0 at least a portion o, fhe substrate adjacent fhe sta ned 
X of .he substrate; and subsequently coating the substrate and 

m ayer wi.h one or more addifiona, Uquid coa.ing layers. The ,nven,on 
further rela.es .0 stain blocking composes useful according to the 
Zed methods,ha, include a release layer; a ^ 
clear or pigmented; and optionally, an adhesive layer, that can be clear or 
;,gme,L provided to assi, in adhering fhe dry 
portion of .he substrate, and «o .ha. portion of the subs.ra.e ,mmed,a.e.y 
adjacent the stained portion of the substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig 1 depicts a side view of a dry film composite comprising a release 
layer, a dry film layer, and an optional adhesive layer. 

DETAILED DESCRIPTION OF THE INVENTION 

,„ one embodiment, the invenfion relates to a me.hod of 
a substrate to be painted, the method including the steps of contacting 
t ne portion of me substrate with a dry film layer; applying pressure fo 
Tdryl layer «o cause .hedry film layer .o adhere .0 .he s t a,nePOrt,on 
„, ,he substrate and .0 a, least a portion of the subs.ra.e ad,acen« the 



stained portion of the substrate; and subsequently coating the substrate 
and the dry film layer with one or more liquid coating layers. The dry film 
layer may directly contact the stained portion of the substrate and a portion 
of the surrounding substrate, or may be adhered to the stained portion and 
a portion of the surrounding substrate by the use of an optional adhesive 
layer. If the dry film layer itself provides sufficient adhesion to the intended 
substrate, then a separate adhesive layer is not required. 

in another embodiment, the invention relates to stain blocking compositions 
useful according to the claimed methods, that include a release layer; a dry 
film layer, that can be clear or pigmented; and an optional adhesive layer, 
that can be clear or pigmented, intended to assist in adhering the dry film 
layer to the stained portion of the substrate, and to at least a portion of the 
substrate adjacent the stained portion of the substrate. 

By the term "substrate," we mean literally any surface that may be 
advantageously coated or painted with one or more liquid coating layers. 
Floors, walls, and ceilings are all suitable substrates for use according to 
the claimed methods, as are various movable objects. Examples of fixed 
substrates include decking and porches. Examples of movable objects 
include doors, door panels, flat stock, such as molding, furniture, cabmets, 
and their doors, and frames, window frames, and lumber intended for use .n 
the above applications. In one aspect, the substrate is substantially 
vertical, for instance the wall of a dwelling, office, warehouse, other 
industrial facility, or the like. The substrate may be bare, such as a 
plastered wall, wallboard or particle board, or may be already coated w.th 
one or more coating layers, or even with wallpaper. It is important only that 
the substrate bear one or more stains, as defined herein, that are intended 
to be blocked prior to coating the substrate with one or more liquid coating 



, ayers and that .he substrate b e suitable for coating with one or more „ qU id 
ITng .avers after the stain has been biocKed with the drv «,m .ayer. 

When *e dry „.m iayer directiy contaots .he seined portion of .he substrate 
such time as .he one or more liguid coating layers ,s appl ed ^«*y « 

Ts. Las where .he stain is no. visible or only slightly so. that the 

• P-en. fhe stain from reducing .he adheson 

„r ^ *« ^1:1;^. 

,ayer may be .he thicRes. layer. In other embodiments, the *y flh. layer 
£ ^be pigmented, or may be dear. In other embodiment the * *n 
Tayer may itself contain an adhesive resin, or may exhibit sufftcent 
adhesion such that an adhesive layer is not requ.rad. 



10 



15 



CI -aye" to adhere ,o me stained portion o« the substrate and to the 
surrounding substrate. 

th t.rm "stain" is intended to encompass literally any mark, blemish, 

ole stained portion o. the substrate. The term "stain" thus rnciude. 

Tlrrs on wooden substrates, on wood-composite substrates on 
"e substrates, papersubstra.es (such as wa„ -rd — a nd 
oL such substrates mat are normaiiy painted with one or more ,<,u,d 
coating layers. 

Th ese stains may reside either on the surface ot the subst^ Kse« .or on 
ft. surface of a paint iayer previously applied to the substrate, or even 

, 22 a pain, iayer previousiy appiied ,o the substrate, or be low ,, that ,s. 
liibeilthesurfaceotthesubstrate. These stains may 
components such as dyes, conned or g anic ™^*°^o7« 
^ies. and the iiKe. and may be soiubie in organ, curfs. - - 
hnth Knots in wood are thus considered starns also. Any unsightly 

0 rm,rma.erfa,.d«erent i nco,orfromthesubs.ateonwhich rt l,es. 
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which may be composed of or dehved from in,, tannin, vegetable or m.nera, 
la teria, food substances. smoKe residue (often yellow to brown or biacK . 
TnTe '..Ke. and especiaiiy those having coior bodies tha, "bleed through a 
painttopcoatwhen the pain, is applied wet. are all intended to be 
encompassed within the definition o, a stain suitable for bloeK.ng accord.ng 
oTe c aimed invention, as are deposits not visible to fhe naked eye surf, 
as a varies of ciear or unpigmented o„y or lipophilic substances, the m,ght 
cause a subsequenfly-applied liquid coating (especially an aqueous l,qu d 
"arng) to fail o adhere to the substrate. These include, wKhou. I—, 

number of other lipophilic substances mat are oily or greasy ,n nature, 
including various food residues. The term "stain" is also mtended to 
encompass holes, blemishes, cracks, and other minor surface 
mperfections, such as nai, holes, which might prevent a subsequent 
applied liquid coating layer.rom property adhering to the sta.ned port.cn of 
the substrate. 

By «he phrase "stained portion of the substrate." we mean that portion of the 
Ihsfral on which or in which the stain resides, and on which the dry film 

" deposed so that the stain cannot be seen, or so that .he sta.n oes 
. nloleed through any subsequently applied liquid coating layers, or so that 
I "n cann* affect the adhesion o, subsequently applied liquid coating 
,ayers. In some cases, .he dry film layer or optional adhesive lay r I 
oLtiy con.ec. a s,ain residing on .he surface of a substrate. In other 
c r s the dry film layer or optional adhesive layer will contact the surface 
o e substl above .he stain residing within the substrate. In etcher 
cases the stained portion of the substrate will include that portion of the 
Tbs^te immediately accent to fbe stain, in order to effective y bloc 
mig ration of a stain which might otherwise migrate .0 or through one or 
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mor e subsequently applied flquid coaflng layers from the edge of .he 
applied dry film layer. 

The dry film .ayer will incidentally adhere to at least a portion of the 
I b^djalnt the stained portton o, the substrate, in order to ensure 
hatt stai is covered sothatthe s«n is effectively blocked. The size or 
* o this adjacent portion is no, critical, and for convenience may 
2 y I that portion o, the substrate which would be difficult o avoid 
Zing based on the size and shape of ft. stained portion o, the 
Tbs I Because the dry flint layer may be selected so as ,o avoid 

===== 

=========£==. 

laver The dry film layer may be modified so inai 

the stained portion of the substrate. 

• rtf fl film 0 f anv of a number of types of 
The drv film layer may be comprised of a film ot any u 

The dry turn y _ nydr0 carbon resin, vinyl, 

polymers, such as acrylic, urethane epoxy, y 

, m =thort of aDPlving polymer films, such as by 
or by any other known method ot applying p y anrflhe nke 
app^ng a powder coating and fusing, by flame spraying, and the N* 
Dryi g may occur a, ambient. emperature or at an eievated temperatu^ 
Z d^m may be comprised of crosslinks polymers or un-cross in ed 
p y2s, or a mixture o, both. The dry film layer useful according » the 
0 „ Lion can thus be comprised of a variety o, polymer films. These 
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powers may be cationic. anionic, or neutral. The dry film layer may be 
X. each layer ofthe dry film containing a Clonic 
polymer. Thus, each layer of the dry film may have a pos,.,ve or negative 
charge, or may be neutra,. By dryfilm layer, we mean one that ,s preferably 
dry to the touch and exudes no liquid substance. 

Types of polymers for use in the dry film layer include, without limitation 
Zo powers and copolymers, olefin poiymers and copolymers, wry, 
Jer polymers and copolymers, di-olefin polymers and copolymers^! 
chloride polymers and copolymers, vinylidene chloride polymers and 
copolymers^ styrene and subs«uted styrene polymers and copolymers, 
2r I polymers such as roslns, hydrocarbon poiymers, styrene res,ns 
lianas, polyureas, melamine resin cured hydroxy, — -ns, 
meLne resin cured carbamate resins, and the like. Generally, any 
polymer useful for architectural coatings purposes may be used. 

For an intenor wal, coating, for example, liquid waterbome latexes are 
commonly used in paints as binders, which may contain a v,nyl acetate 
pTymer or copolymer. These polymers are generally sufteble for .Manor 
coatings but may not be sufficiently waatharable for outdoor exposure. A 
Try flayer forLoor use according to the invention may contain such a 
p Jmer. Likewise, a dry film coating for outdoor application may have as a 
b ° der a waterborne ac^lic latex. A conventional stain blocking pa,, may 

discussed above, for example one comprising styrene and 2-e.hylhexyf 
acrvlate The dry film layer according to the invention may also 
combed of cul alkyd pain, or polyester paint, or a d^ latex film, which 
may be hydrophobic in nature 
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With the dry film layers according to the invention, signfficant advantages 
over their liquid counterparts are obtained. Not only are the many 
advantages of dry paint (little or no VOC or odor, etc.) obtained, but dry 
films may achieve properties no. achievable by liquid coating techniques. 
For example, the paint film may be baKed to fully dry or even crosslink the 
polymer for greater hardness or solvent resistance properties for the film 
Any volatile emissions may be captured in an industrial setting and either 
bu Ld to recover energy or recovered for recyete. Generally, with s,m,lar 
liquid paints, it would be very difficult to apply sufficient heat to dry or cure a 
2 P Led with a liquid coating. Another advantage of forming the dry film 
in a factory setting is that the film may be formed in a horizontal onentafion, 
so sagging is not a problem as it may be with liquid paints applied on 
vLcal surfaces. In genera,, it is less costly and wasteful of pain, to apply a 
,iquid pain, under controlled industrial condittons and with carolled film 
thickness by machine and skilled workers man i. is for the average 
homeowner to apply their own liquid pain.. 

Specrfic examp.es of suitable polymers for use in .he dry film layer include 
copolymers of methyl methacrylate and butyl acrylate, copolymers of 
serene and butyl acrylate. copolymers of ethyl acryla.e and styrene 
polygene, copolymers of s.yrene and butediene. copolymers of s* ene 
and isoprene. copolymers of vinyl acetete and bu.ylacry.ate, copolymers of 
vinyl acetate and vinyl neodecanoate. terpolymers of vinyl chlonde. 
vinylidene chloride and e.hyl acrylate. terpolymers of vinyl acetate 
ethylene, and butyl acrylate. copolymers of ethylene and vinyl acetate, 
polyisoprene. terpolymers of s.yrene. butyl acrylate, and acrylorutete. 
solvent borne or waterborne polyurethane. solvent borne or waterborne 
aliphatic or aromatic polyesters, acid or amine cured epoxy res.ns. 
aminoplas. cured polyesters, and the like. Others are hydrocarbon 
such as .hose based on cyclopentediene, indene, cumarone-.ndene. and 
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the like; as well as polyvinyl Myral. Many types of polymers that are 
suitable dry film formers are known In the art, and may be prepared ,n a 
variety of prooesses such as free radical polymerization, cat, onto 
polymerization, anionic polymerization, group transfer polymenzauon . atom 
Lsferpo.ymeriza.ion, etc.. sufficienf to achieve the molecular werghts 
discussed elsewhere. Polymers may be amorphous, crystalline, sem- 
crystalline, or mixtures thereof 

Polymers that are suitable generally contain additional features, for 
purposes olher than stain blocking. For example, polymers may contarn 
acid functionality, which generally promotes adhesion «o substrates^ The 
acid functionality may be chosen from acid-confaining moiet.es such as 
carboxylic, phosphonic, sulfonate, sulfate, and the like. Other types o 
funclionaHfles that are suable are we.-adhesion promoters s ch a those 
m a.eria,s containing a cyclic urea functionality, an amine functional,* a 
ternary ammonium functionality, and ,he like. SuKable acd-conUmmg 
Inomers thai may be incorporated are mefhacrylic acid, acrylrc acd. 
Laconic acid, maleic acid, phosphate-containing monomers such as 
phosphona.oe.hy, methacrytate , vinyl phosphate, phosphonatobu* 
acrylate vinyl phosphonic acid , sulfate containing monomers such as 
« methacrylate, acry.omidome.hy, prop, sulfonic acid, sodium vrnyl 
sulfonate, sodium slyrene sulfonate, and the like. Suitable cycl.c urea- 
containing monomers are methacrylatoethyl ethylene urea, 
methacrylamidoethy, ethylene urea, N-al,yl emylene urea, and the „ke. 
Suitable amine monomers are methacrylatoethyl dimethyl am,ne. 
ntethac^oethyM-buty, amine, N.N —aminopmpyl methane 
and .he l,ke, Sui,ab,e qua.ernary ammonium monomers are d.allyld methyl 
ammonium chloride, methacrylamidopropyl trimethylammomum sulfate, 
methacriatoethyl trimethylammonium chloride, and the like. 



30 
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Polymers that function less well at blocking stains, especially in 
conventional liquid coating compositions, are those that are soluble in or 
permeable to solvents in which the stains are soluble. For example, water- 
soluble ink will generally pass through a liquid coating that is permeable to 
water. Thus, water soluble inks will generally penetrate hydrophilic 
polymers such as polyvinyl alcohol, hydrolyzed polyvinly acetate, and the 
like. However, oil soluble stains, inks, and the like will be blocked by these 
same hydrophilic polymers, so they too are useful as dry film components. 

Waterborne paints such as latexes are suitable to form the dry film layer if a 
sufficiently good film is formed that is composed of tightly knit polymer 
molecules (typically described in the paint industry as being "well- 
coalesced"). To block water-soluble ink, for example, a paint used to form 
the dry film layer should be not only well knit, but also sufficiently water- 
insoluble or non-swellable with water, such that water will not rapidly 
permeate the film. Thus, polymers of uncrosslinked polyacrylic acid having 
a molecular weight (Mw) of about 5,000 would likely have relatively poor .nk 
blocking properties. In contrast, a hydrophobic polymer composed of ethyl 
hexyl acrylate having a molecular weight of about 200,000 would be 
predicted to have relatively good ink blocking properties. In general, it .s 
believed that more hydrophobic polymers having a higher molecular weight 
will exhibit improved water-soluble ink blocking properties. One skilled in 
the art of coating formulations will be able to select polymer compositions 
suitable for use in the dry film layer to block most types of stains. 

Generally, compositions that are used in the industry are prepared from 
more than one monomer, and thus are co-polymers or ter-polymers, or may 
be composed of essentially any number of different monomers which will 
form polymers of suitable molecular weight. Such molecular weights in the 
cured or dry film are generally greater than about 1000 molecular weight, 
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preferably greater than about 5,000 molecular weight, and even more 
preferably greater than 1 0,000 molecular weight. However, dunng 
preparation of such dry films, polymers of lower molecular weight may be 
used. 

Some form of curing or crosslinking may be added in order to achieve a film 
with sufficient properties so that the dry film layer functions as desired. The 
cured molecular weights will generally be at least those mentioned above. 
Maximum molecular weights are generally those achievable by 
conventional polymerization techniques known to polymer chemists in the 
art of coating compositions. Latex polymers may achieve molecular 
weights of 100,000 or more. Crosslinking, of course, can produce polymers 
which are sufficiently crosslinked to be considered to have an infinite 
molecular weight - meaning there is little or no extractab.e polymer materia, 
in the final dry film. 

Polymers useful to form the dry film of this invention may have glass 
transition temperatures (Tg's) within a wide range, and generally from about 
-60°C to about +90°C, as measured by either thermal or mechanical 
methods. For acrylic polymers, Tg's typical of latex paints are suitable, 
from about -50 to about +80 may be used, or from about -45° to about 
+ 60°C. Low molecular weight polymers such as tackifiers may be used. 

If latex polymers are used to form the dry film, latex polymer morphology 
control is generally not needed for dry film layers, thus allowing generally 
simpler manufacturing processes than for many liquid paints. Special 
properties may be achieved by using latex morphologies such as core-shell, 
gradient compositions, and hemisphere-type morphologies, so these should 
not be excluded from use in dry film layers. 
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Thus, whereas water-soluble stains may best be blocked using dry film 
layers containing hydrophobic polymeric binders, oil-soluble stains may be 
best treated by dry film layers containing hydrophilic polymeric binders. 
More polar hydrophilic polymers will resist the transport of oil-soluble stains 
(generally relatively non-polar). To resist both oil- and water-soluble stains, 
the dry film layer may contain both hydrophilic and hydrophobic polymers. 
These may be provided as discrete layers, as blends, or as microscopically 
separated phases in the dry film layer. Separate layers may be 
advantageous if two or more types of polymers are present. 

Thus even some water soluble polymers may be useful as dry films in 
blocking stains. For example, polyvinyl alcohols) with varying degrees of 
hydrolysis and molecular weights may be useful as illustrated in the 
examples. However, it is generally preferred for water-soluble stain 
blocking applications that the polymer in the dry film layer be of limited 
solubility in water. If polymers are water soluble, then their molecular 
weights should be sufficiently high that, as their films are wet with water (or 
water-based paint topcoat), a viscous gel would be formed at the water- 
soluble polymer interface which would inhibit the transport of water and 
therefore water-soluble stains. However, for oil soluble stains, such water 
soluble polymers may be highly suitable. Generally, if water-soluble dry 
films are used for water-soluble stain blocking purposes, a guideline for 
successful application is that they should be greater than about 5000 In 
molecular weight. Since such polymers vary considerably in propert.es, A » 
difficult to set absolute boundary conditions on their utility without 
considering each separately. In general, higher molecular weight is 
preferred, to include crosslinked films of water soluble polymers. 

As a further general guideline in selecting a polymer for use in a dry film to 
block a stain, the liquid medium in which the stain is soluble should not re- 
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solubilize the *y film polymer. Most dry films will work to blooK stems so 
,ong as a solvent is not present which will both dissolve or swell the stem 
and the dry film. Thus, the dry film should protect and isolate the stein from 
a solvent which may dissolve the stein, and the dry film must therefore 
re sist the solvent. The solvent may come from the subsequently appfied 
topcoat, or from any other source (water is a commonly available solvent m 
households or in the environment). Other solvents commonly ava,lab,e 
eifirer in paints or in househoid chemicals include the following: aqueous 
ammonia, acetone, methyf ethyl ketone, hydroxyethy, ethers, hydroxypropy, 
athers. alcohol alkoxylates, mineral spirits, lower alcohols, xylene, esters, 
and the like. 

Although pigments may help in the stain blocking process - for example, 
platy pigments may hinder the path through which stain color bod.es must 
migrat e.o reach the topcoat, or they may absorb color bodies or Uhe,r 
surfaces, they are not stncUy necessary for the dry film layer. The eh- 
reason for the presence of pigments is for hiding, to provide color to help 
Z me undenying stei. If. for example, a subsequent appfied fdpcoa, ,s 
sufficient in hiding power, then no additional pigment is needed ,n .he dry 
Aim layer. In addition, pigments may also absorb certain dyes and color 
bodies through their surface affinity for .he dye, or through meir porostty or 
high surface area, and so may help the dry film layer in its function. 
Another reason for a dyed or pigmented dry film layer is so the, the person 
applying the dry film layer can readily see where it has been applied. A 
dear film may not be sufficiently visible for some applications. However, 
some specific embodiments may include a clear dry film layer. For 

example, to cover nai, holes, a clear fi,m may be preferable to a colored 
f„m However, a colored film may also be preferable, for example. ,f a color 
is selected to match the color of the substrate on which the hole is present. 
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Suitable pigment for hiding include titanium dioxide, zinc oxide, and ,n 
genera,, any low-color, reianveiy insoluble metal oxide. Hollow particles 
cranio opaque materials, or other pigment substitutes may also be used. 
Carbon Mack, activated carbon, or other carbon forms may be used. These 
are typically black, and may contribute significantly to h,d,ng. 

In a further embodiment, colored pigments and dyes may also be used to 
formulate me dry film .ayer. Depending on the color of .he wall or other 
substrate, the dry film may be formulated to match the substrate color; 
nowever. .his is not always necessary. To be broadly applicable however, 
U is generally more practical to formulate a lighter color or white dry film 
lay er . the layer is to be subseguenUy coated by one or more colored ,gu,d 
topcoats, since a dark dry film layer will more readily show through a light 
color topcoat. Thus the hiding ability of the stain blocking dry film may be 
increased by adding light colored orwhite pigments, although darker 
pigments may be added to add to the hiding performance. °^ » lora ^ 
purposes. Dyes are also suitable colorants for dry films, provided they are 
no. leached out and do not fade during .heir expected lifetime. 

The amount of pigment incorporated is no. especially critical, unless so 

mu ch pigment is used .ha. good film formation is prevented (M* 
generally above .he critical pigment volume concentration. CPVC). For 
example, with too much pigment, the dry film layer may be « 
allowing water or solvent to readily permeate and earn, .hrough the dn^ film 
CI, the soluble color bodies. The types o, pigments generally suitable are 

those of small particle size, generally from about 200 

diameter to about 2 micrometers in diameter or more. Generally, .he 

pigment diameter should be less than the dry film thickness. More 
specifically, the pigments may be titanium dioxide, zinc oxide, calcum 
carbonate, silica, silica-alumina, alumina, hollow particles, magnes.um 
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silicate, day. talc. mica, and the like. Essen.ia.ly any pigment commonly 
used in commerce, paints may be suitab,e. Titanium dioxide may be _ 
preferred as the main pigment component, and it may be used as the only 
pigment component if pigment is desirable. 

It is no. however, necessary for the dry film layer to have any color or 
lent I. may instead be clear, which allows the stain to be seen through 
However, upon coafing wKh one or more liquid coafing layers. 
the In should not bleed through the dry film layer into the l,qu,d coa ng 
layer The liquid coating layer is then relied upon to hide the sta,m It ,s 
nonetheless useful to include a pigment in the dry film layer to enhance 
hiding of me stain, and also so that the applicator may read„y observe 
where the dry film has been placed. 

The color of We dry film layer, if present, may be essentially any type, so 
Lt the applicator may see where the film is applied. The dry film may be 

o, high gloss, which also helps to determine where the film was applied, 
and may also be of a flat, low-gloss type of finish if a less vis,b,e sta.n- 
blocking effect is desired. 

A number of ingredients are useful in preparing a resin and a pigmentfor 
use together in a paint. These are generally known as addifives, 
surfalnts, grind resins, defoamers, solvents, thickeners. b,oc,des, and We 

e These addKives are numerous in fhe coafings industry and known to 
thos e skilled in the art o, formulating paints. Several o, these are g«en ,n 
,he examples to follow. The desired additives for a pedicular ooafing are 
readily selected by those skilled in the art of paint formulations. 

For coating release layers with liquid coatings to obtain a dry film layer, it is 
often advantageous to include a thickener or surface active agent to 
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enhance the flow properties of the liquid coating. Many times, if a .,qu,d 
coating is sprayed onto a release layer having very low surface .ens,on the 
coating while still in the liquid state will "crawl" or bead on .he surface ra her 
than form the desired thin film. Increasing the viscosity of the liquid coaflng 
minimizes fhis effect. Many thickeners are useful for fhis purpose. For 
wa.erborne coatings, especially useful are a class of thickeners called 
associative thickeners. Surface active agents such as surfactants, surface 
active polymers, silicone surfactants, fluorocarbon surfactants, flow aids, 
and the like are often also useful. Many companies specialize in selling 
thickeners and surface active agents and may recommend types useful ,n 
preventing an undesirable flow of coatings on release layers. 

Examples of thickeners which may be suitable for enhancing flow properties 
of waterbome coatings are the HEUR and HASE associative thickeners 
available from Rohm and Haas, Sud-Chemie, Clariant, Union Garble and 
others; cellulosics thickeners available from Hercules, Union Carbide; 
specialty waterbased thickeners like polysulfonic acids available from 
Henkel. and the like. Examples of surface active agents are non,on,c, 
anionic, and cationic. Conventional surfactants may be of use and vary « 
structure widely. Silicone and fluorocarbon surfactants may be more useful 
in that less surfactant is effective relative to conventional surfactants. 
Surfactants in these latter categories are available from du Pont, Uraon 
Carbide, Huls America, Cognis, and others. Useful special non,on,c 
surfactants are acetylenic alcohol based nonionic surfactants available from 
Air Products. Useful polymeric flow control agents are available from BYK- 
ChemieUSA. Since the materials listed above are of such variety and 
since they may act differently with each aqueous polymer to be thickened^ 
some routine experimentation may be helpful to achieve a desired theology. 
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In one aspect, the dry film layer is itself pressure-sensitive, that ». it wrll 
adhere to common substrates (walls, painted walls, wood, concrete, and 
the like) when pressure is applied, or even when the dry film layer is simply 
brought into contact with the substrate. The nature of a pressure sensitive 
dry film layer may be taoky to the touch at room temperature. Generally, at 
temperatures above room temperature, the dry film will increase ,n 
tackiness. Low molecular weight resins and polymers known as tackrfiers 
may be added to the dry film or optional adhesive layer to enhance the 
tackiness of the layer. 

In another aspect, the dry film layer is substantially solvent-free, that is, it 
exudes no liquid substance, and contains less than about 10% by weigh, of 
solvents as a percentage of the film solids. These solvents may be water, 
Texano® ester alcohol, ketones, alcohols, esters, ether alcohols, aromafic 
compounds like xylene, mesitylene, diethyl benzene, and the like, which 
may impart VOC or odor to a coating. These solvents may be present to 
promote flow, adhesion to a substrate, or tor other purposes. Preferably, 
less than 5% of the coating Aim composition will be comprised of solvent. 
Differentiated is water of hydration, which is the equilibrium level of water 
absorbed into or onto the surface of a coating in contact with its surrounding 
environment. When we discuss water content of the film, we mean that 
amount of water that is in excess of the coating's environment equilibnum 

level. 

The pressure applied to the dry film layer to cause the dry film layer to 
adhere to the stained portion of the substrate, and to at least a portion of 
the substrate adjacent the stain, can be provided by a variety of means, 
including, but not limited to, a roller around which the stain-block,ng 
composition may be wound, or a spatula or other stiff straightedge, which 
may nonetheless be relatively flexible. Thus, a simple roll may be used. 
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such as those used with a roller to apply liquid coatings. When the dry film 
layer is so applied, it may be smoothed on using a stiff flexible blade 
applicator, such as a metal or plastic spatula. The pressure may also be 
applied by hand, directly or through use of a suitable cloth or other device to 
ensure that the pressure applied is relatively uniform across the surface to 
which the pressure is applied. Because the dry film layer is provided on a 
release layer, the pressure applied to cause the dry film layer to adhere to 
the stained portion of the substrate and to the surrounding substrate w.ll 
generally be applied to the side of the release layer opposite the dry film 
layer. 

By the phrase "coating the substrate and the dry film layer with one or more 
liquid coating layers," we mean that after the dry film layer is applied, the 
dry film layer and the surrounding substrate are coated with at least one 
liquid coating layer by any conventional means. The entire substrate may 
be coated, or a substantial portion of it, or if the liquid coating layer when 
dried is substantially the same color and texture as the existing substrate 
coating, then only that portion of the substrate adjacent the stained portion 
of the substrate need be coated. 

Thus the stained portion of the substrate and the surrounding substrate of 
the claimed method are both coated with a liquid coating layer, without 
regard to precisely what part of the substrate the dry film layer has been 
applied The dry film layer itself is unobtrusive, and may be relatively th.n or 
feathered at the edges, so that when a subsequently applied liquid coating 
has dried, there is no hint whatever that a stain existed, or even that the dry 
film layer itself was applied prior to the liquid coating. Thus, while methods 
of covering errant typewritten characters leave a dry film layer that can be 
seen with the naked eye, due to differences in color and texture, the 
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method according to the present invention preferably leaves no trace 
whatever of the stain or of the dry film layer. 

Suitable adhesive substances for use in the optional adhesive layer include 
those useful in the industry for tape and tape products, those used for 
correction tape, and generally any substance used to cause one substrate 
to adhere to another. These may thus be of any type, so that the dry film 
layer adheres to the substrate. Suitable adhesive substances include, but 
are not limited to those substances known in the pressure-sensitive 
adhesive art. Some examples are acrylic polymers, hydrocarbon polymers, 
styrene-isoprene polymers, isobutylene polymers, urethane polymers, 
natural rubber, and the like. The polymers may be of random or block 
construction. They may be organic soluble substances, or may be water- 
dispersible (for example, latex). Suitable tackif.ers for the dry film layer or 
the optional adhesive layer include, but are not limited to rps.n, ros.n 
derivatives, hydrocarbon resins such as those made from C5 to C9 olefin 
and cyclic diene monomers. Processing oils such as paraffinic o.l, 
naphthenic oil, and aromatic oil may also be used. Other additives may be 
present such as antioxidants, biocides, and the like. The resins and 
tackifiers may be organic soluble, water dispersible, or even to some extent 
water soluble. 

The adhesive layer may be applied to the dry film layer already provided on 
the release layer. The adhesive of the adhesive layer may be chosen from 
those typically used in the adhesives industry, such as a waterborne latex 
with a Tg from about -60°C to OX. as a solvent-borne resin, as a powder, 
or even as a 100% solids resin. The adhesive may be applied by 
conventional techniques used to coat films, such as by printing, spray.ng, 
electrostatically spraying, doctor blade, roll coater, reverse roll coater, and 
the like. Printing may be accomplished by a variety of techniques includ.ng 
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gravure, slot printing, silk screening, flexographic, ink jet. wide format ink 
jet, or other methods used in printing. 

The thickness of the adhesive layer may typically be from about 
2 micrometers to about 500 micrometers, or at least about 2 micrometers, 
or 1 0 micrometers or more, or 20 micrometers or more. The minimum 
thickness is that which can be applied to cover the dry film layer surface so 
that adequate adhesion to the substrate can be realized. If the thickness of 
the adhesive portion is a substantial fraction of the entire dry film thickness 
to be transferred, then if hiding is desired, it is advantageous that the 
adhesive phase be pigmented. Since the pigment present in the film must 
be contained in the film thickness, if it is contained only in the dry film layer, 
insufficient hiding may result. Thus in one embodiment, pigment is 
incorporated into the adhesive layer, in addition to or in place of any 
pigment present in the dry film layer. 

Thus in order to gain additional hiding by the dry film layer, the adhesive 
layer may be pigmented. It may have the same additives as discussed for 
the paint binders above. The composition of the adhesive layer may 
comprise the same polymers found in the paint binder. In addition, they 
may also be resins typically found in industrial or architectural adhesives, 
and may include tackifiers. 

In another aspect, the invention relates to stain blocking composites useful 
according to the claimed methods, that include a release layer; a dry film 
layer that can be clear or pigmented; and optionally, an adhesive layer, that 
can be clear or pigmented, that is intended to assist in adhering the dry film 
layer to the stained portion of the substrate and to at least a portion of the 
substrate adjacent the stained portion of the substrate. 
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The release layer according to the invention is preferably a thin flexible film 
of paper, plastic, or the like, having a relatively low surface tension. Th,s 
release layer may include a thin coating of a release substance, such as a 
silicone polymer, fluoropolymer. hydrocarbon polymer, or the like. The 
release layer of the claimed compositions can thus be paper, wax-treated 
paper, glassine paper, polyethylene, polypropylene, polyethylene 
terephthalate, nylon, or the like. These materials are generally selected 
based on thei, strength, and on their ability to hold the dry film layer ,n 
place, and release the layer when desired. The release layer may have a 
degree of crystallinity which is known by those skilled in the art to increase 
the strength and heat deformation temperature of the polymer fllm. 

,n one aspect, the claimed method can be performed with a device such as 
those used in correction devices to cover a mark made of ink. such as from 
a typewriter, a pen, or a pencil. Such devices have been found suitable to 
block small stains on a substrate to be subsequently painted with one or 
m0 re liquid coating layers, though their narrow width and lack of feathered 
edges make them less suitable for some purposes than various other 
embodiments of the invention. 

Thus in certain embodiments, the dry fllm layer may be at least 
0 5 centimeters in width (or diameter), or at least 1 or 2 centimeters ,n 
width or at least 5 centimeters in width, or 10 centimeters in width, or 
greater. The term width is intended to include diameter, if, for example, the 
dry film layer is round or oval, square, or an irregular shape. 

,n another embodiment, the dry film layer is provided with one or more 
feathered edges. In certain embodiments, all of the edges, or, in the case 
of a circular dry film layer or one that is rounded or oval, the entire edge of 
the dry film layer, is feathered. Feathered edges provide the ab.lity to 
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overlap adjacent dry film layers, and to avoid a detectable edge which might 
remain even after one or more additional liquid coating layers is applied. 

The claimed invention thus relates, in one embodiment, to a wide band of 
dry film, generally greater than 0.5 centimeters in width, that may have 
feathered edges, which is suitable to completely cover stains of areas wider 
than about 0.5 centimeters. In general, the feathered edges of the coating 
serve to minimize the visibility of the surface-applied dry film layer. If the 
dry film is thin enough so that the edge is largely invisible on the substrate 
and does not cast a shadow if the light source is from a direction near 
normal to the edge, then no edge feathering may be needed. Films of 
thickness of less than about 0.5 mil (12 micrometers) generally need not be 
feathered on the edges, but from about 0.5 mil (1 2 micrometers) or greater 
thickness, it is desirable for many applications to have the edges of the dry 
film layer thinner than the center of the film. 

The desired dry film thickness may depend on the application and the 
application conditions. A thickness of about 0.1 mil (2.5 micrometers) is 
sufficient to block many stains. However, it is difficult to incorporate enough 
pigment to achieve excellent hiding. Films of this thickness are often not 
strong enough to survive application conditions, or may be easily damaged 
upon mild abrasion or subsequent coating application methods such as 
brushing or rolling. Films of thickness of about 1 mil (25 micrometers) are 
generally sufficiently strong to survive application conditions and may 
contain sufficient pigment for good hiding. The film thickness may thus be 
from about 10 micrometers (0.4 mil) to about 150 micrometers (6 m.ls), or 
from about 20 to about 100 micrometers. The minimum film thickness may 
be limited by the ability to block the stain, and by its opacity if it is to also 
hide the stain. Thinner films may require more opaque pigment to h.de than 
do thicker films, but if too much pigment is used, stain blocking may suffer 
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as a result, since insufficient polymer may be available to block solvents 
from permeating the dry film. Even thicker coatings may be used to 
achieve certain goais such as excellent hiding. Limiting factors on 
thickness may include cost, flexibility, and weight of the coating (contained 
on an applicator roll, for example). Nonetheless, coatings of 6 or even 
20 mils or more (150-500 micrometers) may be used. 

f 

The dry film layer thus may be pressed directly onto the stained portion of 
the substrate in order to cover the stain. Once applied, the dry film 
adhering over the stained portion of the substrate blocks the transmission of 
the stain to any subsequently applied liquid coating. If the dry Aim layer 
applied over the stain is sufficiently pigmented, it may completely hide the 
stain. If the dry Aim is clear or colorless, it will nonetheless biock the stain 
from migrating to a subsequently applied liquid coating, and wrfl prevent the 
stain from affecting the adhesion of subsequently applied liquid coating 

layers. 

,„ one embodiment, the dry film layer comprises a dry latex film, thus fully 
addressing many of the shortcomings of liquid stain-blocking compositions. 
There is no odor or other safety concerns. There is no clean-up required 
Stains are not re-dissolved, because the film is applied dry, and may act as 
a barrier when one or more liquid coating layers is applied. There « no 
stein migration. Indeed, after the dry film layer is applied, there ,s no 
waiting required before paint or other liquid coating can be applied, as is the 
oase with o„- and water-based product. The dry Aim can also be used to 
cover small nail holes without the use of putty. There is no waiting to 
repaint as there is with spackling or putty. 

The substrate is preferably substantially flat or generally planar. The 
average surface roughness of the substrate may range from about 
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1 micrometer to about 1 millimeter, as is typical of architectural substrates. 
Generally, applying wet paint by rolling, brushing or spraying can leave 
such a surface roughness. There may be gradual curvature in norma, 
architectural construction ("not square" is a term used to describe norma, 
building imperfections). A.so, circu.ar rooms (in houses, for examp.e) have 
curved wa..s, but these wou.d still be considered substantially flat since the 
curve is gradual, generally not less than about a radius of curvature of 
about 1 meter. Automotive parts (fenders, bumpers, etc.) often have 
surfaces with greater curvature (lower radius of curvature) and are a less 
preferred substrate according to the invention. 

The substrate may be an architectural substrate, by which we mean a 
substantially flat substrate generally composed of cementitious matenal, 
wooden material, paper-covered materia, (wa.lboard/sheetrock), wooden 
composite material, or the like, used in the construction of dwell.ngs, 
commercial buildings, and the like. The substrate may contain a prev.ous.y 
painted or otherwise primed or prepared surface. 

The advantages of the claimed invention are many. First, no cleanup 
typical of paints is required, resulting in significant savings in time and 
materials. Also, substantially no VOC (volatile organic compounds) need 
be liberated into the environment. More important for stain b.ockmg, 
however, in comparison with a liquid coating, is that there is little or 
substantially no solvent in the dry film to transport the stain from the 
substrate to the top surface of the applied coating. The dry film is des.gned 
so that it is relatively impermeable to stain-carrying solvents. Also, th.s 
substantially dry film typically is substantially odor free. In addit.on, one 
may apply a paint topcoat immediately after applying the dry film, wh.ch 
may result in a significant time and cost savings. 
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The dry film layer useful according to the invention may thus be considered 
a true stain-blocking agent, because the dry film layer applied is already a 
continuous and relatively solvent-impermeable film. The dry film layer may 
be so constructed of polymers such that insufficient solvent (from a 
subsequently applied topcoat, for example) will dissolve in the film to 
transport through the film any significant amount of the colored stain. Thus 
the dry film layer truly blocks the stain, rather than simply trapping the stain 
within the film layer. 

As already mentioned, manufacturers of correction tape have addressed 
covering and hiding ink errors on paper with a dry paint film. Devices that 
apply the dry paint film are generally available in office supply stores for the 
use of correcting errors in documents; that is, on a paper substrate. These 
compositions are generally described as correction tapes and may consist 
of two layers or more residing on a support film of plastic or paper. See, for 
example, U.S. Patent Nos. 6,235,364 B1 , 6,331 ,352 B1 , and 6,352,770 B1 . 
Devices to apply such films are also known. See, for example, U.S. Patent 
Nos. 5,714,035, 5,393,368, Des. 355,934, 5,310,437, and 4,676,861. 

Such devices can be used to cover stains on walls, as shown in some of 
the examples of the present application, and the use of such devices is 
encompassed within the claimed invention, when the dry paint film and the 
surrounding substrate are subsequently painted with one or more liquid 
coating layers. Of course, correction tape devices generally supply a paint 
film width of about 1 centimeter or less, and typically about 0.5 centimeters 
or less. A large stain (larger than about one line of type) cannot be easily 
covered with such an instrument, since many applications of correction tape 
would be needed to cover the stain, and in addition, the edges of the 
applied paint film may be of sufficient height (these devices generally 
supply paint films to paper of about 25 micrometers in thickness) to show 
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through any subsequently applied topcoat paint, generally resulting in a 
non-uniform appearance. So while one may in practice carefully and 
tediously cover a stain with one of these devices, the end result would be 
less satisfactory unless a very tedious and artistic process were used. 

Many methods are suitable for the preparation of the dry film layer on the 
release layer (the release support substrate) to render it ready for 
application to a stain-containing substrate. These include roll coating, 
reverse roll coating, spraying, electrostatic spraying, doctor blade, 
squeegee, printing, and the like. All of these techniques are common 
techniques used to apply paint or ink, and may be used to apply the dry film 
layer to the release layer. The dry film layer may be formed from a liquid 
coating, applied as a solid such as a powder, or even applied as a paste. 

The preferred release layer materials are relatively thin, to allow support of 
the dry film layer, yet thick enough and strong enough so as not to allow the 
dry film layer to be damaged during handling and application. Suitable 
release layer materials may range from paper to plastic films such as 
polyester, polycarbonate, polyolefin, polyurethane, polyurea, polystyrene, 
polyacrylic, polyvinyl chloride, and the like. More preferred are materials 
containing a release coating, which may comprise siloxane, fluorocarbon, 
polyolefin, and the like. Especially suitable are strong plastic materials such 
as oriented polyethylene terephthalate, polycarbonate, or other oriented 
polymers such as polypropylene and the like. These support films have the 
additional advantage of heat stability (high heat deformation temperatures 
relative to many other plastics) and allow higher cure or drying 
temperatures to speed manufacturing. 
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Another characteristic that the dry film layer should have is the ability to 
adhere to the substrate oh which it is applied. For this purpose, an optional 
adhesive layer may be used, as discussed herein. 

,n additioh. subsequentiy applied liquid coating layers should adhere to the 
applied dry film layer. Thus, polymers which do not provide su,.ab,e ,nd ng 
surfaces might be less suitable, for example a low surface tenston polymer 
such as poly(.etrafluoroethylene) used alone as the dry fllm. However, a 
properly formulated dry fllm layer may have many components, some of 
which may help the adhesion of subsequently applied liquid coaflng ayer* 
F0 r example, certain pigments can impart a surface suitable for good path, 
adhesion, or certain polar monomers present in the binder polymer of the 
dry fllm layer such as carboxylic acid-containing monomers cyclic ^urea 
containing monomers, and the tiKe may be usefut. Those 
polar surfaces, which may reside on or near the exposed surface of an 
applied dry fllm layer, may be sufficient to overcome the influence of a 
relatively non-polar polymeric binder. 

,„ another aspect, the invention relates to sheets or to rolls on which the dry 
film layer is provided. Indeed, the dry film composite (which includes a 
release layer, a dry fllm layer, and optionally an adhesive layer) may be 
useful in several configurations. For example, a roller device s,m„ar to 
those already described that are useful for me application 
may be useful for the application of the dry fllm from the dr, - *» — . 
provided the width of the strip of dry film applied is of a useful width for 
intended purpose. For example, to cover nai, holes or cracKs, a wtdth , of 
about 2 cm may be useful. To cover stains on walls, a w,d,h of 2 cm or 
greater is useful, or greater than 5 cm. or even 10 cm or more. For certatn 
applications, a width of about 20 cm or more may be useful, or 2, cm or 
m ore or even 30 cm or more. Smaller widths may be useful for spot 
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treatment, whereas large stains can be more conveniently covered using a 
greater width of dry film. One or more edges of the dry film may be 
feathered or tapered. The angle of tapered edge (angle at the film edge 
between a tangent to the tapered edge curvature and the plane of the 
application surface) may be less than about 45 degrees, or less than about 
40 degrees, or about 30 degrees or less. 

An alternative method of spot treatment useful, for example, in stain 
blocking applications, is a sheet method. Thus a sheet of film acting as the 
release layer, having dimensions appropriate to the size of a stain on a wall, 
may be used. The dry film composite may be formed by printing or 
spraying, for example, liquid paint on the square sheet release layer of a 
size of about 8 cm on an edge, and then drying. The edges of the release 
layer may contain little or no dry film, and the center of the sheet may be 
the thickest portion of the dry film, with subsequently thinner dry film as it 
progresses toward the edge of the release layer. The concept is thus the 
same as a tape having one or more sides being feathered. The painted 
part of the release layer may thus be, for example, only about 36 cm 2 . Thus 
the edges of the dry film may be feathered and extend to near the release 
layer edge! To cover the stain on the wall, the dry film layer with the 
optional adhesive layer may then be pressed onto the wall covering the 
stain, with the use, for example, of a spatula or other straightedge, which 
may be more or less flexible, or with a cloth, or even with a bare hand. For 
a larger stain, the sheet of release layer may be 20 cm on each side, or 
greater, and the area of the dry film layer may be about 350 cm 2 or more. 

Neither the sheet of release layer nor the applied dry film layer need be 
square. The release layer and the dry film layer provided thereon may be 
circular, oblong, square, or virtually any other shape. The applied dry film 
layer should, of course, cover the stain or a part of the stain. 
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Ohe may wish to treat a large stained area (such as that resulting from f.re 
or smoke damage), or may wish only to treat a localized stained area on a 
wall (such as crayon or ink markings) as described above. For the large 
area, rolls of release layer containing a dry film layer, for example with 
feathered edges, may be useful. For example, a roll of release layer of a 
width of about 20 cm, or 25 cm or greater, or even 30 cm or greater, is 
desirable. The dry film would then coat most of the surface of the release 
layer such that only the very edge of the release layer contains little or no 
dry film. As in other embodiments, feathered edges are advantageous for 
the dry film thickness. The length of the dry film composite roll could be 
from about 1 50 cm to as long as is manageable by a person applying the 
dry film. 

Note that for rolls of the dry film composite, the release layer may contain a 
release-promoting polymer on the side opposite the dry paint layer. This 
back of the release layer will come into contact with the dry film or with the 
optional adhesive layer when rolled. So to promote ready unrolling, the 
back may be treated with a release polymer. The release polymer may be 
the same as or different than that residing on the other side of the release 
layer. These release polymers may be hydrocarbon, silicone, or 
fluoropolymer, and the like. 

Generally, polymers useful in the dry film layer may be described by their 
glass transition temperatures. These temperatures are measured by either 
thermal or mechanical methods readily known to those skilled in the art. A 
range for latex polymers suitable for this application is from about -50°C to 
about + 80°C. or from about -40°C to about + 60°C. or from about -20°C to 
about + 40°C. A suitable Tg for other types of polymers will depend on the 
polymer type and its characteristics, such as tackiness. 
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The polymers used in the dry film layer may be crosslinked or 
uncrosslinked. Generally, a polymer that is not crosslinked will be 
nonetheless insoluble in solvents that may contact the stain blocking film. 
Typically produced latex polymers are useful, even if they contain no gel 
fraction (uncrosslinked). if they have a relatively high molecular weight so 
that they are insoluble in water or other solvents that may contact the final 
film after it is applied to a stained substrate. 

Too great a degree of crosslinking may compromise the stain blocking 
ability, if, for example, the film is applied over a substrate such as wood that 
can expand and contract depending on humidity or water exposure. If the 
coating cannot expand with the substrate it may crack, thus loosing its stain 
blocking ability. Thus, a film's elongation must match the degree that it may 
be elongated by substrate expansion. 

In general, the dry film layer may be more hydrophobic if water resistance is 
required. Conversely, if organic solvent resistance is required, the dry film 
may be of such a composition that it is largely insoluble in the organic 
solvent. If resistance to both organic solvent and water is desired, then a 
very high molecular weight polymer may be used, or some degree of 
crosslinking may be provided, or the polymer may be made from 
components that impart insolubility in both types of solvents. 

Thus the method may be carried out with sheets of defined size and shape, 
as well as with continuous rolls of various widths. The dry film layer is 
applied to the substrate with pressure, either by rubbing with the hand, rag. 
or roller as in the case of sheets, or with a device designed to apply 
pressure to press the film to the desired surface from a roll as the roll is 
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drawn by hand across the surface (a similar, but smaller device is the 
correction tape dispensers already discussed). 

The width of a dry film layer to be applied may range from about 0.5 cm to 
about 50 cm (about 20 inches) or more, or from about 3 cm to about 40 cm. 
The width of the dry film layer applied may be widely varied based on the 
ability of the applicator to efficiently handle the application of the dry film to 
the desired substrate. 

Formulated paints that may be applied to the release layer and dried to 
form the dry film layer may contain any number of additives that assist in 
the paint application or drying process, or that may enhance appearance of 
the transferred dry film layer. These may include pigments, flatting 
additives, thickeners, solvents, surfactants, defoamers, biocides, flow contol 
agents, and the like. 

A paint composition from which the dry film layer may be prepared may 
consist of resin, optionally colorant or pigment, and various additives, wh.ch 
either aid in its application to the release layer, or assist in the stain, 
blocking effect in the dry film layer. There may be surfactants such as 
acetylenic surfactants (known as Surfynols ® available from Air Products 
and Chemicals, Inc.), anionic surfactants (such as alcohol ethoxylate 
sulfates or phosphates), non-ionic surfactants (such as alcohol 
" ethoxylates), fluorocarbon surfactants such as those sold under the trade 
name of Zonyl (available from the DuPont Company), silicone surfactants, 
and the like. Other additives that may be useful are flow control addit.ves, 
thickening agents, leveling agents, filler pigments, crosslinking agents, and 
the like. 
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The dry film layer additives are chosen so that they do not detract from the 
resulting stain blocking properties. For example, if a large amount of a 
water-sensitive polymer or pigment were added, the final dry film layer 
containing the water sensitive material may form hydrophilic channels 
permeating the final film, reducing the water-soluble stain blocking 
capability. The optimum additives, in practice, may be found through 
routine experimentation. 

Suitable methods of application of the dry film layer are those which result 
in an applied continuous film, that is, a film which in general has few breaks, 
pin-holes, or defects through which may pass solvent from the 
subsequently applied liquid coating layers. The dry film layer defects to be 
avoided may be microscopic, or may be visible to the eye. Suitable 
methods of application result in pressing the dry film layer to the surface to 
be painted, so that one surface adheres to the stained substrate. The dry 
film layer thus placed should adhere and not be readily removed by 
subsequent operations such as painting over the dry film layer with one or 
more liquid coating layers: Application of the one or more liquid coating 
layers may, for example, be by brushing, rolling, spraying, or by any other 
suitable technique. 

One method of applying the dry film layer is to rub or press from the release 
layer, thus, pressing the adhesive layer (if present) or the dry film layer (.f 
an adhesive layer is not present) to the stained substrate by applying 
pressure to the back of the release layer, causing the dry film layer to be 
transferred to the stained substrate. 

Suitable application devices include those that allow a dry film layer to be 
pressed to the substrate while being unrolled. For example, a roller device 
may dispense the film such that the backside of a release layer is pressed 
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to cause the dry film to be transferred to a stained portion of a substrate, so 
that the dry film layer adheres to the stained substrate, and the release 
layer is taken up and rewound by the mechanism within the roller device. 
Such roller devices include those described in US Patents 5,310,437, 
4,676,861, 5,393,368, 5,714,035, the disclosures of which are incorporated 
herein by reference, except that the device to cover stains may apply a 
significantly wider film than is contemplated in the cited references. The 
suitable preferred width of the dry film layer has already been discussed. 

A useful embodiment of the claimed invention provides the ability to feather 
the edges of the applied dry film layer, so that the edge of the dry film layer 
is thinner than its center. This may be accomplished during the application 
of the dry film layer to the release layer. Spraying, printing, roll coating, or 
any of a number of techniques suitable for the application of ink or paint to a 
substrate may be used to accomplish this application process, so that the 
dry film layer on the release layer has feathered edges. An advantage of 
feathering an edge of the dry film layer is so that the edge of the applied 
film will not show through upon subsequently coating the substrate with one 
or more additional coating layers. Typically, no provision for this feature is 
used or needed for correction tape, since the dry paint in that application is 
not further coated with a liquid paint. The correction tapes used typically 
match the white color of the paper on which they are applied, whereas the 
dry film layer according to the invention need not exactly match the color of 
the substrate, since it will subsequently be coated with one or more liquid 
coating layers so that dry film applied, the stain, and the surrounding 
surface will all be of substantially even appearance. The dry film may be 
applied by many techniques, as mentioned above. If printing is the selected 
process, it may be accomplished by a variety of techniques including 
gravure, slot printing, silk screening, flexographic, ink jet, wide format ink 
jet, or other methods used in printing. 
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This invention can be further illustrated by the following examp es of 
preferred embodiments thereof, although it will be understood that these 
examples are inoluded merely for purposes of illustration and are not 
intended to limit the scope of the invention unless otherwise specifically 
indicated. 



EXAMPLES 



Fxamole 1 



A film .mm a "Paper Mate Liquid Paper Dryline Corrector" dewce. avarfable 
from sanford Corporation, Bellwood. IL 60104, was applied 
interiorwall over markings that had been made with a solven^based black 
m arker There were three noted characteristics evident from «h,s example. 

1 When the correction film was applied over the ink mark, the mk 
was hidden completely where the correction film was applied. 

2 When the correction film was applied to the surface of the wall the 
correction film couid no. be detected by touch. No edge could bef* and 

3 oncethecorrectlontapewasappliedtothesurfaceofthewaht 

could no. be removed easily. It could no. be peeled off or scratched off the 
surface without damage to the surface to which it was applied. 



Fxamole 2 



A film from a "Paper Mate Liquid Paper Dryline Corrector device was 
appL to an interior wall over tack holes and small nai, ho^Once these 
blemishes were covered a new coat of liquid pain, was applied. Several 
observations were made from this example: 
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1 . Tack holes were covered completely by the correction film. There 
was no evidence of a hole in the surface. 

2 Small nail holes needed to be smoothed flat before correction film 
was applied in order for the film to apply evenly and continuously and h.de 

the blemish. . . 

3 m this example one coat of water based flat paint "Sears Easy 

Living Brand" was applied over the hidden blemishes and upon dry.ng the 
blemishes could no longer be detected. 



Fxample 3 

Dry films from a "Paper Mate Liquid Paper Dryline Corrector" 
White Out Brand" device, available from BIG USA, Inc., Milford, CT 06460, 
and a 'Tombow Brand" correction tape device, available from American 
Tombow, inc.. Lawrenceville. GA 30043, were applied vertically to cover a 
portion of seven horizontal marks that had been applied using seven colors 
of "Rose Art" brand water-based markers, available from Rose Art 
industries, 800-272-9667. The films were also applied over a stubborn 
blue water-based ink mark (source unknown) that had been unsuccess My 
painted over several times with liquid indoor architectural paints. After the 
correction tapes were applied the area was painted using the same pa,n. 
that had been previously applied in Example 2. Several observations were 

made from this example: 

1 The three films were not equal in ease of application and 
adhesion to the surface. The "BIG" product tended to tear and wrinkle and 
did not adhere to the surface as well as the others. The "Tombow Brand 
showed slightly less adhesion than the "Paper Mate Brand 1 . 

2 All three of the films, upon application over the marks, covered 
the seven marks and the stubborn mark completely without show-through. 
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3. There were evident color differences in the shade of each of the 
films. The "BIC Brand" was bright white, the "Tombow Brand" was off-white, 
and the "Paper Mate Brand" had a more yellow appearance. 

4. Once the films were painted over using the same water-based 

5 paint that had been originally applied to the wall, each film continued to hide 
all the marks. 

5. The "Paper Mate Brand" was covered and the shape and color of 
the correction film could not be seen after one coat of paint. The "Tombow 
Brand" required two coats of paint to be hidden. Even after three coats of 

10 paint the "BIC Brand" was still detectable. 

Example 4 

Various inks and stains were used to make marks on a piece of painted 
15 wallboard. These marks included water-based ink, oil-based (solvent- 
based) ink, crayon, and lipstick. Each kind of ink and stain was applied 
fresh and then covered with each of the films described in example #3. In 
each case, the stains were covered completely and did not resurface when 
painted over. The performance of the films was compared to the 
20 performance of "Kilz II" water-based stain blocking primer, and "Valspar 
One and Only" water-based flat wall paint. Each of the dry films out- 
performed the liquid primer and the paint by blocking more of the stain 
color. The "Paper Mate Brand" film was undetectable after one coat of paint 
was applied. 



25 
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Example 5 

Demonstration of the stain-blocking capabilities, including feathering the 
edges. 

The following latex was prepared: 
To a 4 liter resin kettle containing 
354 g water 

58.3 g of a 27% solids butyl acrylate seed latex (particle size = 27 nm) 
0.1 g DISSOLVINE 4.5% H-FE from Akzo Nobel 

and maintained at 60 degrees Celsius while stirring, was fed over 
30 minutes at 2.92 g/minute a pre-emulsion consisting of 

393.8 g water 

67.01 g Rhodafac RS610A-25 available from Rhodia 

4.18 g phosphate ester of 2-hydroxyethyl methacrylate 

283 g styrene 

44.9 g methacrylic acid 

431 .2 g 2-ethylhexyl acrylate 

33.50 g ROHAMERE® 6844 available from Degussa 

1 5.72 g butyl methacrylate 

25.05 g methyl methacrylate 

16.75 g iso-octyl mercaptopropionate 

In addition, the following initiator streams were begun and fed separately 
and gradually over 300 minutes: 
5.57 g water 

3.33 g t-butyl hydroperoxide (70% aqueous) 
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and 

58.5 g water 

2.09 g isoascorbic acid 

When the pre-emulsion feed above was exhausted, the remainder of the 
monomer pre-emulsion was fed at 5.85 g/minute until exhausted (about 210 
minutes). 

This was followed by an 8.20g water rinse. 

Immediately following the pre-emulsion feed, the following initiator feeds 
were begun and fed portion wise over 1 hour: 

2.5 g water 

0.48 g t-butyl hydroperoxide 
and 

2.76 g water 

0.25 g isoascorbic acid 

The latex reaction mixture was then cooled and the following were added: 

20.0 g of 19% aqueous ammonia 

4.6 g Proxel® BD (available from Avecia) 

12.1 g water 

The final latex was determined to have solids of 47.0%. The Tg was 
estimated at zero degrees Celsius. 



-43- 



A paint was prepared from the latex above. 
The following pigment grind was prepared: 

All of the liquid ingredients listed in Table 1 were placed in a Cowles mixer. 
The pigments were added in the order shown and ground to yield a >7 on £ 
Hegeman gauge. The grind was transferred to a vessel equipped with an 
overhead mixer, and the latex described above, Texanol, ethylene glycol, 
Drewplus L-475, and DSX 1514 were added. 



Table 1. 



Grind 






VWotpr 




11.95 


Surfynol CT 131 


Dispersant 


2.22 


Surfynol 104DPM 


Wetting/leveling 
agent 


0.44 


Surfynol DF-210 


Defoamer 


0.17 


TiPure R-706 


Titanium dioxide 


18.43 


Omyacarb UF , 


Calcium carbonate 


18.43 


Minex 7 


Nepheline syenite 


18.85 


Letdown 






Latex above 




119.77 


Texanol 




3.70 


Ethylene Glycol 




5.26 


Drewplus L475 


Defoamer 


0.39 


DSX 1514 


Associative 
thickener 


0.39 



-44- 



Surfynol is a trademark of Air Products and Chemicals, TiPure is a 
trademark of E.I. DuPont DeNemours Co., Omyacarb is a trademark of 
Omya, Inc., Minex is a trademark of Unimin Specialty Minerals, Inc., 
Texanol is a trademark of Eastman Chemical Co., Drewplus is a trademark 
5 of Drew Industrial Div., Ashland Chemical Ind., DSX is a trademark of 
Cognis, Inc. 

The paint was thinned with deionized water to spray viscosity, and then 
sprayed onto a sheet of release paper (22x29 cm, Form RP-1K, available 

10 from Byk-Gardner, Columbia, MD 21046). The sprayer used was a Badger 
hobby sprayer, available from Badger Air Brush Co., Franklin Park, IL 
601 31 . The spray pattern on the release paper was a strip across the width 
of the paper, thinner at the edges than at the center of the strip. The edges 
were feathered due to the natural spray pattern. This spray pattern was 

1 5 obtained by movement of the sprayer uniformly across the panel from side 
to side multiple times until the desired wet film thickness (as measured by a 
Guardeo wet film thickness gauge) was obtained. Film thicknesses ranged 
from 1 to seven mils (25 to 1 75 micrometers). Since the solids of the liquid 
coating was about 35% after thinning with water, the dry film thickness was 

20 near 35% of that of the wet film. The width of each of the spray patterns 
was about 4 centimeters. 

The partially dry paint film (after drying for about 1 hour under ambient 
conditions) was over sprayed with a thin coating of adhesive latex (Eastman 
25 Eastarez® 2050, available from Eastman Chemical Company, Kingsport, 
Tennessee), also thinned with water to suitable spray viscosity. The 
combined layers were allowed to dry under ambient conditions overnight. 

The stain blocking capabilities of the dry film on release paper was tested 
30 by the following ink test. 
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A stripe of water-soluble ink was transferred onto a dried coating of Behr 
No. 1050 Ultra Pure White Interior Flat wall paint applied with a 7 mil Bird 
applicator supported on a 22x29 cm Leneta chart. The ink applied was 
allowed to dry for at least one week. Then a piece of the dry film layer on 
release layer prepared above which had been cut from the sheet of release 
paper was contacted over a part of the ink band, so that the sticky side was 
toward the ink and paint surface. Light rubbing pressure on the back of the 
release paper caused the dry film layer and adhesive layer to transfer to the 
inked paint surface. Thus the dry film layer was transferred such that it 
covered part of the stripe of ink, and in addition, both feathered edges and 
cut edges were present in the transferred paint. The cut edges were placed 
on the white painted area, whereas the feathered edges covered both ink 
and white painted area. The feathered edges were invisible over the white 
painted area, whereas a visible edge was present at the cut edge. The cut 
edge could be felt even for the thinnest films. 

For comparison, just beside the dry coating, now stuck to the inked paint 
surface, was applied a wet film of white pigmented Kilz Premium stain 
blocking paint (available from Masco, Inc., 21001 Van Horn Road, Taylor, 
Ml 43130) using a 3 mil Bird bar, so that the Kilz paint also covered the 
same ink stripe. The applied Kilz paint rapidly (within one minute) took on 
the color of the ink stripe just under the applied Kilz paint. The Kilz 
Premium paint was allowed to dry at 50% relative humidity for 4.5 hours. 
Once dry. and using a No. 80 wire wound rod coating applicator, a topcoat 
of Behr 1050 Ultra Pure White Interior Flat paint was applied over both the 
dry transfer paint and the dry Kilz Premium paint (and also in-between) 
which were in turn both covering the ink stripe. This coating was allowed to 
dry overnight at 50% humidity. 
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The color was observed after overnight drying for each applied paint, the 
dry film layer applied according to the invention, and the wet applied Kilz® 
Premium control paint. The portion of the ink stripe observed for color was 
that covered by both the Behr 1050 topcoat and the applied dry paint film. 
For comparison, the ink stripe color was observed also where it was 
covered only by the Behr 1050 topcoat. The table below shows the relative 
color of each, relative to the blue ink color. Where there is no primer or dry 
film, but only Behr topcoat, the color rating is eight, as shown in Table 2. 

Table 2. 



Inked Panel Application of Stain Blocking Paints 


Color Intensity (10 


and Applied Behr 1050 Topcoat 


greatest, 0 not visible) 


Blue Ink Color Control - no coating over ink 


10 


Control - Behr 1050 topcoat only 


8 


Dry transfer paint - 1 mil wet 


2 


Dry transfer paint - 2 mils wet 


1 


Dry transfer paint - 7 mils wet 


0.5 


Kilz Premium (applied as a liquid) 


5 



Even though the values for color are greater than zero for all of the paints, 
no evidence of bleed-through was apparent for the paints applied as dry 
films. Only the hiding value of the dry film layer (governed by its thickness 
and pigment level) was believed to allow any color to show through the dry 
film layer. 



The feathered edge of the dry film layer was still invisible over the non^ 
inked painted surface, which was covered by the now dry but wet-applied 
Behr 1050 topcoat. However, the cut edge of the dry-applied paint was still 
visible through the Behr 1050 topcoat. It was most evident when light was 
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cast such that a shadow was produced by the thin edge. Even the thinnest 
(1 mil wet applied) dry film layer cut edge was visible, whereas not even the 
thickest (7 mil wet applied) dry film layer feathered edge was visible under 
the Behr 1 050 topcoat. 

Example 6 

An all-acrylic latex was used to prepare a dry film coated with adhesive, 
similar to that above. The latex used was Hydreau® AR 1 10, available from 
Eastman Chemical Company, and it was blended with 1 .0 phr of a thickener 
solution prepared by diluting with water RM-8 associative thickener from 
Rohm and Haas to 3.6% solids. 

Release paper (Form RP-1K Release Paper, available from Byk-Gardner 
USA) was coated by drawdown with the latex containing 8 phr Texanol 
ester alcohol solvent (based on latex solids), using a 3 mil Bird bar. The 
coating was allowed to dry overnight, then coated with Estarez 2050 
adhesive latex using a 1 mil Bird bar to provide an adhesive later atop the 
acrylic latex. When dry, the film-adhesive composite was transferred (by 
applying pressure to the back side of the release paper ) to a Leneta chart 
which had been pre-coated with bands of water-soluble inks similar to those 
used in Eberhard Faber 4000 series water-based markers available from 
Sanford Company (six different colors of ink were used: blue, red, green, 
aqua, magenta, and yellow). Beside the dry film-adhesive composite was 
applied a wet film (also using a 3 mil Bird bar) of Kilz® Premium stain 
blocking paint (available from Masterchem Industries, Inc., Imperial, MO 
63052). Both the dry film-adhesive composite and the Kilz Premium paint 
covered all six ink colors. 
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The inked paper, including the transferred dry film-adhesive composite, was 
covered by the dry film layer, which was then coated using a Number 80 
wirewound drawbar with Behr Premium 1050 paint. After drying for 
4 hours, the top-coated card was evaluated and compared to the control 
"wet applied" paint, Kilz Premium paint drawdown. The AR-1 1 0 primer 
limited color of the ink to less than that of the Kilz Premium paint that was 
applied wet, even though the AR-1 10 primer used contained no pigment 
which would contribute to hiding. 

Example 7 

To illustrate the many types of commonly used coatings resins that are 
suitable in this application, and using an evaluation procedure similar to that 
in Example 6 above, the following resins were evaluated with the results 
shown in the table below. 

Resin A: 

An amine-cured epoxy resin (cationic in nature) was prepared by blending 
the following ingredients sequentially: 

30 g Jeffamine® D-400 polyoxyalkylene amine, available from 
Huntsman Performance Chemicals, Conroe, TX 77305; 

6 g Ethyleneamine E-1 00 poly(ethylenepolyamine), available from 
Dow Chemical, Midland, Ml 48674; and 

100 g EPON® Resin 828, bisphenol A/epichlorohydrin derived liquid 
epoxy resin, available from Resolution Performance Products, Houston, TX 
77210-4500 

A dry film-adhesive composite on release paper was prepared using a 1 mil 
Bird bar for the partially cured (the. cure was accelerated by warming to 
about 50°C for 1 0 minutes to increase the viscosity) epoxy resin 
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composition above, allowing the resin to cure overnight, followed by a 
drawdown of Eastarez 2050 waterborne adhesive latex using a 1 mil Bird 
bar. 

5 Resin B: 

Neorez® 9699 waterborne urethane, available from Zeneca Resins, 730 
Main Street, Wilmington, MA 01887, to which was blended 4.3 phr of a 
3.6% aqueous solution of Acrysol® RM-8 associative thickener (available 
from Rohm and Haas) was used to make a dry film on release paper using 
10 a 3 mil Bird bar. the resin was allowed to dry for at least 3 hours. Then an 
adhesive coating of Eastarez 2050 was applied with a 1 mil Bird bar to 
cause adhesion in the subsequent transfer to inked paper substrate. 

Resin C: 

1 5 Aquamac 580 vinyl acetate-acrylic latex available from Eastman Chemical 
Company to which was blended 0.98 phr of a 3.6% aqueous solution of 
RM-8 associative thickener was applied with a 3 mil Bird bar and allowed to 
dry for at least 3 hours. This was followed by an application of Eastarez 
2050 with a 1 mil Bird bar. 

20 

Resin D: 

Sancure® 825 waterborne urethane, available from B. F. Goodrich 
Performance, Cleveland, OH, 44141-3247, to which was blended 3.9 phr of 
a 3.6% aqueous solution of RM-8 associative thickener was applied with a 
25 3 mil Bird bar to release paper and then allowed to dry at least 3 hours. 
This was followed by Eastarez 2050 applied with a 1 mil Bird Bar, and 
allowed to dry. 
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Resin E: 

A latex of a polymer composed of the monomers 2-ethyl hexyl acrylate 
(76.5%) acrylonitrile (20%) and methacrylic acid (2%) and 2-phosphatoethyl 
methacrylate (0.5%) blended with 2.7 phr of a 3.6% aqueous solution of 
RM-8 associative thickener was drawn down on release paper using a 3 mil 
Bird bar. The resin was allowed to dry for at least 3 hours. No adhesive 
resin was needed to transfer the latex, since its Tg was minus 20°C which 
led to a significantly tacky film. 

Resin F: 

RHOPLEX® SG-30 (all acrylic latex available from Rohm and Haas, 
Philadelphia, PA) was drawn down on release paper using a 2 mil Bird bar, 
and allowed to dry for at least 3 hours, and then coated further with using a 
1 mil Bird bar with Eastarez 2050. 

Resin G: 

Zinsser Bullseye Shellac (available from W. M. Zinsser and company, 
Somerset, NJ 08875) to which was added 9.6 phr Byk 301 (available from 
Byk-Chemie USA, Wallingford, CT 06492-7651 ), was drawn down on 
release paper using a 3 mil Bird bar and allowed to dry for at least 3 hours. 
Then atop the clear shellac film was drawn down with a 1 mil Bird bar 
Eastarez 2050, which was also subsequently allowed to dry. 

The blue ink color visible in the areas over the primer dry films was rated 
relative to the liquid applied Kilz Premium primer drawdown (the other 
colors were transmitted similarly, but the rating was done only over the blue 
ink area for consistency). The ratings are shown in Table 3. 
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Table 3. 



Resin of Example 7 


Result (0 complete color block, 10 no block) 


A 


1 


B 


1* 


C 


1 


D 


0.5 


r— 

t 


i 


F 


1 


G 


1 


No primer 


8 (some minimal blocking by topcoat) 


Control (Kilz Premium, 


3 


liquid) 





*Even though cracks appeared in the topcoat, the primer coating still 
blocked ink in the uncracked places very effectively. 

5 

For comparison with the dry films above, the liquid paints from examples C 
and D were applied directly to similar ink charts, dried at least 4 hours, then 
coated with the same topcoat as above. The color reading for the liquid 
applied C was 9-10, whereas the liquid applied D was 3 (approximately 
1 0 equivalent to the optimized liquid Kilz Premium paint). Neither wet applied 
result was as good at ink blocking as its corresponding dry film. 

Water-soluble Resin H 

15 

To illustrate the use of a relatively poorly performing water-soluble polymer, 
dry films were prepared from water-soluble polymers. Poly(acrylic acid) 
(Mw = ca. 5000, 50% in water, available from Aldrich Chemical Company, 
Milwaukee, Wl 53233) was blended with 1% of Surfynol 104A acetylenic 
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diol (available from Air Products) and 0.1% of Zonyl® FSN (available from 
du Pont, Wilmington, DE). Using a 2 mil Bird bar, a thin film was formed on 
release paper. It was allowed to dry at room temperature overnight to form 
a clear, dry film. Then a drawdown over this film with Eastarez 2050 
(diluted 1:10 with water) was made with a 1 mil Bird bar to provide adhesive 
properties to the film surface. The film was transferred to an inked chart as 
in previous examples, then the chart including the dry film transferred was 
coated with Behr 1050 paint using a No. 80 wire wound draw bar. The 
paint was allowed to dry for 4 hours, then rated versus a control primer film 
which had been applied wet to the inked chart and allowed to dry. The 
color rating for the blue ink was 9 (appearance similar to that where no 
primer was present). This polymer is believed to be both high enough in 
water solubility and low enough in molecular weight to allow sufficient water 
permeability (and therefore ink stain permeability) so as not to retard stain 
migration through the dry film, resulting In the poor performance exhibited. 
This polymer may nonetheless have satisfactory performance 
characteristics when a solvent-borne liquid coating is to be subsequently 
applied. 

Example 8 

This example illustrates further examples of coating resins that are useful in 
forming a dry film layer. Herein and in the following examples we present 
examples of the use of alkyd, polyester and adhesive resins. 

Resin A (alkyd): 

The following ingredients were blended: 

25.2 g Duramac HS 57-5816 (90% solids alkyd available from Eastman 
Chemical Company) 

0.052 g 12% Cobalt Hexcem® (available from OMG Americas) 
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0.20 g 12% Zirconium Hexcem (available from OMG Americas) 
0.751 g BYK 301 (available from BYK-Chemie USA) 

Resin B (polyester): 
5 1 8.07 g of a polyester prepared from neopentyl glycol/trimethylol 

propane/isophthalic acid/Adipic acid (80% solution in xylene; Eastman 
Chemical Company polyester starting formulation HS-3-1N) 
1 .57 g Cymel® 303 aminoplast resin available from Cytec, Inc. 
0.26 g Nacure® 5076 dodecylbenzene sulfonic acid in isopropanol solution 
10 from King Industries. 

This resin blend contained about 10.9 phr aminoplast resin based on 
polyester 

Resin C (polyester): 
15 6.03 g of polyester solution B above 

5.94 g of additional polyester from B above 
1 .87g xylene 

This resin blend contained about 5.2 phr aminoplast resin based on 
20 polyester. 

Resin D: 

A thickened adhesive solution was prepared as shown by combining the 
ingredients below sequentially with stirring: 

25 

32.4 g EASTAREZ™ 2050 (available from Eastman Chemical Company) 
0.20 g concentrated ammonium hydroxide (28-30%) 
0.79 g UCAR™ Polyphobe™ 104 
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The pH of the solution was measured at 9.01 following the addition of the 
ammonia. 

Example 9 

5 

This example illustrates the use of solvent-borne, cured alkyd and polyester 
films as dry film layers, and also as stain blocking paints. 

Alkyd of Example 8-A: 

1 0 Using a Bird bar with a 75-micrometer (3 mil) gap, a drawdown was made 
on release paper (Form RP-1K Release Paper, available from Byk-Gardner 
USA) using the alkyd composition of Example 8-A. Curing under baked 
conditions of 1 hour at 60°C resulted in a wrinkled film. A similar drawdown 
was made using a 25-micrometer gap drawbar and it cured under similar 

1 5 conditions, with no wrinkling, to give a tack-free film. Using a Bird 

applicator, a thin film of adhesive (from Example 8-D) was spread on the 
top of the cured alkyd film. It was allowed to flash at room temperature for 
about 10 minutes, and then baked at 60°C for 15 minutes to dry the 
adhesive. 

20 

The dry film composite (dry film layer plus adhesive layer on release layer) 
was first trimmed on the edges to remove imperfections from the 
drawdown, and then contacted with and transferred (using slight applied to 
the back of the release paper) to an ink stain test card prepared from a 

25 Leneta card covered with a dried paint coating (Behr 2050, about 3 mils dry 
film thickness) which had cured for over one month at room temperature, 
which had also contained aged (at least 7 days), colored, water-soluble ink 
lines on the paint surface. The ink lines covered with the dry film-adhesive 
composite were red, blue, green and yellow inks, similar to those used in 

30 water-soluble marker pens. Adhesion of the dry film layer to the test card 
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painted substrate was excellent. Over the dry film layer and the adjacent 
uncoated area of the ink test card was drawn down a layer of Behr 1 050 
paint using a No. 80 wire wound rod paint applicator. The paint was 
allowed to dry for 4 hours and then evaluated for ink blocking, which was 
complete. No ink showed on the surface of the newly dried paint topcoat, 
and only a trace of color was visible due to the insufficient hiding of the 
Behr 1 050 topcoat and clear primer layer. 

Polyester of Example 8-G, having 5.2 phr Curing Agent 

This example illustrates a partially cured polyester that forms a dry film 
layer, which transfers to a substrate without the use of an adhesive layer. 

Using a Bird bar with a 3 mil (75 micrometer) gap, a drawdown was made 
of about 5 cm in width on release paper (Form RP-1 K Release Paper, 
available from Byk-Gardner USA) using the polyester blend of Example 8 
containing 5% Cymel 303 (Example 8-C). The drawdown was cured at 
100°C for 30 minutes to form a lightly crosslinked film, or at 150°C for 
45 minutes. The coatings were still tacky and somewhat rubbery after 
cooling to room temperature. 

The drawdown (dry film layer) cured at 150°C was pressed onto a substrate 
coated with about 3 mils thickness of Behr 1050 paint (which had been 
dried for at least one month, and which then had 13 different colored inks 
drawn across it to represent ink stains, and then aged at least 7 days). The 
tacky dry film layer transferred easily from the release layer with only mild 
pressure by rubbing the back of the release paper with the finger. A wet 
applied, pigmented, stain blocking paint (Kilz Premium) was applied 
adjacent to the newly transferred dry paint, also covering the inked and 
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painted substrate. The wet paint was allowed to dry overnight (16 hours). 
Both coatings (dry paint film and Kilz Premium paint film, now dry) were 
coated with a topcoat of wet Behr 1050 paint, using a wire wound No. 80 
paint application rod. The areas of the original unprimed inked and painted 
5 substrate were also covered with the wet paint so that a comparison might 
be made of how well the dry film layer and the Kilz Premium compared to 
the uncoated inked dry Behr 1050 paint original surface. 

After the topcoat paint had dried for six hours, a judgment of how much 
10 color was at the surface of the newly applied topcoat was made. The areas 
where there was no dry film layer or Kilz Premium paint subsurface showed 
severe color bleed through. Approximately 90% of the color was 
transmitted through the newly applied paint topcoat. 

15 The Kilz Premium paint allowed only a modest amount of ink through to the 
surface, minimizing the color by about 80% (20% of the original color 
intensity). In addition, the ink lines in the Kilz Premium primed area had 
widened significantly and were as wide as those in the unprimed area. The 
pigment in the primer helped to hide some of the color. 

20 

The unpigmented dry paint film layer blocked a similar level of the color to 
the pigmented Kilz Premium, leaving only about 20% of the color visible at 
the newly applied surface; however, the ink lines were still their original 
width. No diffusion of the ink took place. This indicates that the only ink 
25 showing at the surface was due to poorer hiding of the unpigmented cured 
polyester dry film, and that the original ink lines showed through the topcoat 
to reveal 20% of their original intensity. 

The area of the Behr 1 050 coated substrate under where the edges of the 
30 dry applied paint film lay were clearly visible using a light shown at a small 
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angle relative to the surface. Since the edges of the film were not 
feathered, this edge was readily apparent and could also be felt with the 
finger even after the topcoat had been applied and dried. 

5 Polyester of Example 8-B, having 10.9 phr Curing Agent 

This example illustrates the curing to a tack free film of a polyester- 
melamine resin coating film layer, then applying an adhesive layer to aid in 
its transfer to a substrate. 

10 

Using a Bird bar with a 75 micrometer (3 mil) gap, a drawdown was made 
of about 5 cm in width on release paper (Form RP-1 K Release Paper, 
available from ByM3ardner USA) using the polyester blend of Example 8 
containing 10.9 phr Cymel 303 (Example 8-B). After allowing the solvent to 

1 5 flash at room temperature for 1 5 minutes, the drawdown was cured at 
150°C for 30 minutes to form a crosslinked dry film layer having no 
evidence of tackiness on its surface. The top of the dry film layer was then 
coated with about 75 micrometers thickness of the wet adhesive from 
Example 8-D, and allowed to dry at room temperature for 10 minutes, then 

20 at 60°C for 1 5 minutes. 

The drawdown composite (cured polyester dry film layer and adhesive 
layer) prepared above was trimmed to remove rough edges and was then 
pressed onto a substrate coated with about 3 mils thickness of Behr 1 050 
25 paint (which had been dried for at least one month, and which then had 6 
different water-soluble, colored inks drawn across it to represent ink stains, 
and then aged at least 7 days). 



30 



The tacky film composite transferred easily from the release layer with only 
mild pressure by rubbing the back of the release paper with the finger. The 
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dry film composite adhered to the inked painted surface was then further 
coated with a topcoat of wet Behr 1050 paint, using a wire wound No. 80 
paint application rod. The areas of the original unprimed inked and painted 
substrate were also covered with the wet paint so that a comparison might 
5 be made of how well the dry film compared to the uncoated inked dry Behr 
1050 paint original surface. 

After the topcoat paint had dried for at least four hours, a judgment of how 
much color was at the surface of the newly applied topcoat was made. The 
10 areas where there was no dry film composite subsurface showed severe 
color bleed through. Approximately 90% of the color was transmitted 
through the newly applied paint topcoat. 

The unpigmented dry paint film composite masked most of the ink color, 
15 leaving only about 20% of the original color intensity visible at the newly 

applied surface. This visible color was believed due to the lack of hiding of 
the topcoat and clear dry film composite layer. No ink diffusion was 
observed for the dry film composite covered area, but where the ink had 
diffused through the topcoat where no dry film composite was present, 
20 significant widening of the ink bands was observed. 

Example 10 

Dried Primer Film on Release Paper - Effect of Tg. 

25 

Aqueous coating formulations utilizing styrene-acrylic latexes with glass 
transition temperatures of 18°C, 10°C, and 0°C were prepared. The 
formulations are shown in Table 4. The latexes used were the same 
composition as in Example 5 recipe above (having a Tg of about 0°C) 
30 except that the ratio of 2-ethylhexyl acrylate to styrene was changed, 
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resulting in differences in Tg. The latex used with the Tg = 0°C was that 
used in Example 5. 

For the grind, all of the liquid ingredients were placed in a Cowles mixer. 
The pigments were added in the order shown and ground to yield a >7 on a 
Hegeman gauge. The grind was transferred to a vessel equipped with an 
overhead mixer, and the latexes, Texanol, ethylene glycol, Drewplus L-475, 
and DSX 1514 were added. 



Table 4. 



Grind 




A 


B 


C 


Water 




12.17 


11.84 


11.95 


Surfynol CT 131 


Dispersant 


2.26 


2.20 


2.22 


Surfynol 104DPM 


Wetting/leveling 
agent 


0.45 


0.44 


0.44 ! 


Surfynol DF-210 


Defoamer 


0.17 


0.17 


0.17 


TiPure R-706 


Titanium dioxide 


18.76 


18.25 


18.43 


Omyacarb UF 


Calcium carbonate 


18.76 


18.25 


18.43 


Minex 7 


Nepheline syenite 


19.19 


18.67 


18.85 


Letdown 










18°C Latex 




118.33 






10°C Latex 






120.54 




0°C Latex 








119.77 


Texanol 




3.77 


3.66 


3.70 


Ethylene Glycol 




5.35 


5.21 


5.26 


Drewplus L475 


Defoamer 


0.40 


0.39 


0.39 


DSX 1514 


Associative 
thickener 


0.40 


0.39 


0.39 



-60- 

Surfynol is a trademark of Air Products and Chemicals, TiPure is a 
trademark of E.I. DuPont DeNemours Co., Omyacarb is a trademark of 
Omya, Inc., Minex is a trademark of Unimin Specialty Minerals, Inc., 
Texanol is a trademark of Eastman Chemical Co., Drewplus is a trademark 
5 of Drew Industrial Div., Ashland Chemical Ind., DSX is a trademark of 
Cognis, Inc. 

The coatings were drawn down on silicone treated release paper (Form 
RP-1 K, Byk-Gardner) with a #60 wire-wound rod and allowed to dry for 24 

10 hours at 50% relative humidity and 72°F. Approximately 1 .25 inch strips of 
each coating were cut from the release sheets. The strips were placed face 
down on ink test substrate, and pressure was applied to the strips to 
transfer the primer coating. The coating formulated with the lowest Tg 
transferred well to the ink substrate, whereas the others did not. The test 

15 panel was then coated with Behr 2050 Bright White Interior Eggshell using 
the #60 wire wound rod. After drying, the panel was evaluated for color 
bleed through the 2050 topcoat. Virtually no color was observed in the 
topcoat covering the stain blocking dry film layer, while severe color bleed 
was seen in the areas where no primer was applied. 

20 

Example 1 1 

This example illustrates the successful application of a water-soluble 
polymer used in a stain blocking dry film layer. 

25 

Polyvinyl alcohol), 80% hydrolyzed, average Mw = 9000-10000, was 
dissolved in water to achieve a 50% solution. To this was added 1% of 
Surfynol® 104A acetylenic diol surfactant. This was drawn down on 
release paper using a 2 mil Bird bar on a smooth glass surface. To the film 
30 was applied with a 1 mil Bird bar an adhesive latex prepared from Eastarez 
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2050 diluted to 10% solids with water. When dried, the film composite was 
transferred (sticky side down) to a previously inked panel as before, but first 
using a razor blade to remove the film from the glass. The inked panel, 
including the dry film, was coated with a topcoat of Behr 1050 paint and 
5 allowed to dry for 4 hours. The results of the blue ink color were a rating of 
2 to 3, relative to the poly(acrylic acid) of Example 7-H of only 9 (with 10 
being no ink block). 

For comparison, the adhesive used above was drawn down using a 1 mil 
10 Bird bar onto release paper. To achieve a good drawdown, 10.8 grams of a 
3.6 wt.% solids solution of the RM-8 thickener was added to 20 g of 
Eastarez 2050 and 80 g water, so the comparison consists of a significant 
amount of added RM-8 polymer solids as well as that of the Eastarez 2050. 
The dry film was transferred to an ink stained chart as above, then 
1 5 topcoated with Behr 1 050 and allowed to dry for 4 hours. The color result 
of 1 (good ink block) was informative. Even this thin film blocked ink stains. 
The case in which this adhesive was used to cause adhesion in the 
poly(acrylic acid comparative example) indicates that some polymers that 
are not good, water-resistant film formers can actually impact the good 
20 stain-blocking performance of the adhesive layer. In the other cases, the 

adhesive layer may be contributing to the ink blocking capabilities of the dry 
film composite. 

The invention has been described in detail with reference to preferred 
25 embodiments, but it will be understood that variations and modifications can 
be effected within the spirit and scope of the invention. In the drawings and 
specification, there have been disclosed typical preferred embodiments of 
the invention and, although specific terms are employed, they are used in a 
generic and descriptive sense only and not for purposes of limitation, the 
30 scope of the invention being set forth in the following claims. 



